Since 1945 sodium para-aminohippurate (PAH) (1) has been widely used for the measurement of renal blood flow (2). Since the urinary output of PAH must be measured in this procedure, the errors inherent in urine collection contribute to the error in the determination of renal blood flow. Furthermore, the need to obtain values of urinary concentrations in the calculation of renal blood flow precludes the use of PAH, and therefore of this method, in the study of patients with oliguria or anuria. Recently, Conn, Anderson, and Arena (3) adapted the nitrous oxide method of Kety and Schmidt (4) to the determination of renal blood flow in dogs. The following is a description of the adaptation of this method to the estimation of renal blood flow in man as well as of the utilization of this method for the calculation of renal weight i,n zavo.
Since 1945 sodium para-aminohippurate (PAH) (1) has been widely used for the measurement of renal blood flow (2) . Since the urinary output of PAH must be measured in this procedure, the errors inherent in urine collection contribute to the error in the determination of renal blood flow. Furthermore, the need to obtain values of urinary concentrations in the calculation of renal blood flow precludes the use of PAH, and therefore of this method, in the study of patients with oliguria or anuria. Recently, Conn, Anderson, and Arena (3) adapted the nitrous oxide method of Kety and Schmidt (4) to the determination of renal blood flow in dogs. The following is a description of the adaptation of this method to the estimation of renal blood flow in man as well as of the utilization of this method for the calculation of renal weight i,n zavo.
METHODS
Five normotensive fasting subjects without clinical evidence of renal disease and seven patients from the medical wards of the University Hospitals were studied. As noted in Table II , the latter presented a great variation in renal functional impairment.
In the five normotensive subjects renal hemodynamics and metabolism were studied by means of standard clearance techniques and right renal vein catheterization (2, 5) . In these individuals three fifteen-minute control clearance periods were followed by the determination of renal blood flow by the nitrous oxide method (see below).
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that described for the normotensive subjects with the exception that following the first nitrous oxide determination the study was continued for three additional fifteen-minute periods (45 minutes), at which time a second nitrous oxide renal flow study was performed. This part of the study was designed to determine the reproducibility of the technique.
Renal blood flow by the nitrous oxide method. Renal blood flow was determined by the nitrous oxide method using a modification of the method of Kety 
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At the time of sampling, blood was drawn into the exhaust syringes at the distal ends of each manifold at a steady rate of one ml. per 5 seconds. The nitrous oxide mixture was turned on after 2% ml. of blood had been drawn into the exhaust syringes. This arbitrarily assumed volume was equal to 2.5 times the total dead space (one ml.). This volume was assumed to remove from the dead space heparinized blood which was present between determinations or samples. Following the beginning of the administration of the gas mixture, sampling into the exhaust syringes was continued until a total volume of 4 ml. had been obtained. The difference in the volumes of blood in the exhaust syringes between the initial 2% ml. and the final 4 ml., namely 1 % ml., was estimated to be equal to the time necessary for the nitrous oxide to reach the lung, be absorbed, and be carried in the blood to the orifice of the first sample syringe. These arbitrarily assumed values were not believed to carry particular weight in the determination. After 4 ml. had been withdrawn into the exhaust syringes, sampling was begun into the first sample syringe at a rate of one ml. per 5 seconds. During the first 11 minutes of the flow determination three consecutive 6-ml. specimens were obtained at this rate of withdrawal. The fourth 6-ml. specimen was collected from 2 minutes and 45 seconds to 3 minutes and 15 seconds, whereas the fifth specimen consisting of 8 ml. was withdrawn from 4 minutes and 40 seconds to 5 minutes and 20 seconds after the onset of gas administration. At the completion of specimens 3, 4 and 5 the blood in the exhaust syringes was reinjected to clear the system and prevent clotting. Prior to the collection of specimens 4 and 5, the sampling systems were again cleared by drawing blood back into the exhaust syringes at a rate of one ml. per 5 seconds to a total volume of 4 ml. as had been done prior to the first specimen. It is important that the collection into the exhaust syringes proceeds at the same rate as the collection of the specimens in the sample syringes, since the volume of the dead space has already been filled when sampling has begun and this blood constitutes part of the sample submitted for analysis. (4) and myocardium (6) .
RESULTS
A typical nitrous oxide flow curve is shown in Figure 1 .
The data on the five normotensive subjects are presented in Table I 
DISCUSSION
The assumptions upon which the adaptation of this method to studies of renal blood flow are based have been discussed by Conn, Anderson, and Arena (3) and Conn, Wood, and Schmidt (10) and insofar as possible have been tested in these experiments. In addition it was determined that, even allowing for clearance of the urinary tract "dead space," the urinary loss of nitrous oxide during the five minutes of inhalation was negligible (<.002 ml. N20). Obviously it has not been possible to check the estimated renal blood flow by the nitrous oxide technique against a direct method, as was done by previous investigators in the dog (3), but the good agreement of the calculated renal weights reported in this paper with those obtained at autopsy (8, 9) supports the validity of the data.
Furthermore, in the calculation of renal weight, particularly in disease states, it must be assumed that: 1) The blood flow per unit weight of kidney (i.e., the N20 flow) is uniform throughout bQth kidneys. This might not be true in conditions such as polycystic disease of the kidneys, renal tumors, unilateral renal disease, etc.
2) The measurement of renal blood flow by the Fick PAH method represents the total renal blood flow through both kidneys. An example for which such an assumption would not be valid is complete unilateral ureteral obstruction. In such an instance the total renal blood flow, and therefore the renal weight, might be in error by 50 per cent of the actual renal weight.
3) The partition coefficient of N20 remains unity. In these studies this has been assumed to be true. In experiments on dogs (10) in which bilateral renal disease was purposely induced by a variety of methods this coefficient remained unchanged. However, further studies should be performed to evaluate this point either directly, as in patients with renal 3) The entire procedure for the collection of the specimens for subsequent nitrous oxide analyses can be performed in five minutes, thereby allowing a more "instantaneous" measurement of flow than other methods. Such a factor becomes important in calculations of renal oxygen consumption. 4) The technique and materials quantitatively require no greater skills or costs than the PAH method. 5) It provides a method for the determination of renal oxygen consumption in terms of ml. per 100 G. per minute in vivo which should lend itself to comparison with renal oxygen consumption in vitro.
The disadvantages are those which have been found to hold for the adaptation of this method to the study of cerebral (4) and blood flows. coronary (11) SUMMARY AND CONCLUSIONS 1. The adaptation of the nitrous oxide technique to the determination of renal blood flow in man is presented.
2. In five healthy male subjects renal blood flow (N20) was found to be I = 322, S.D. 59 ml. per 100 G. per minute.
3. A comparison of calculated renal weights, utilizing this method and total renal blood flow (I = 379, S.D. 46 grams), with those obtained by others at autopsy (2 = 323, S.D. 57 grams and 388 grams) (8, 9) was favorable and adds validity to the method.
